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without locating sensors in an exhaust gas pipe in the vicinity of 
the front 

and the rear of the filter arranged below a vehicle. 

CONSTITUTION: Oxygen concentration 0<SB>2r</SB> in 
exhaust gas on the upper 

stream of a filter 21, detected by means of an oxygen sensor 27, 
is compared 

with oxygen concentration 0<SB>2th</SB> in a state that 
exhaust gas particulate 

is not collected by the filter 21. When the oxygen concentration 
0<SB>2r</SB> 

in exhaust gas is lower than the oxygen concentration 
0<SB>2th</SB> by a given 

value an amount of exhaust gas particulate collected by the filter 
21 is high, 

an exhaust pressure is increased, and an amount of return 
exhaust gas is 

increased), it is decided that the above is the regeneration period 
of the 

filter 21, and regeneration is carried out. 
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(54) EXHAUST GAS PURIFYING DEVICE FOR DIESEL ENGINE 

(57)Abstract: 

PURPOSE: To decide a collection state of exhaust gas particulate in a filter 
without locating sensors in an exhaust gas pipe in the vicinity of the front and 
the rear of the filter arranged below a vehicle. 

CONSTITUTION: Oxygen concentration 02r in exhaust gas on the upper 
stream of a filter 21, detected by means of an oxygen sensor 27, is compared 
with oxygen concentration 02th in a state that exhaust gas particulate is not 
collected by the filter 2 1 . When the oxygen concentration 02r in exhaust gas 
is lower than the oxygen concentration 02th by a given value an amount of 
exhaust gas particulate collected by the filter 21 is high, an exhaust pressure 
is increased, and an amount of return exhaust gas is increased), it is decided 
that the above is the regeneration period of the filter 21, and regeneration is 
carried out. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the exhaust emission control device of the Diesel engine equipped with the 
exhaust air particle uptake means which carries out the uptake of the exhaust air particle contained during exhaust air. 
[0002] 

[Description of the Prior Art] If the Diesel engine contains exhaust air particles, such as carbon, during exhaust air by combustion 
of the fiiel in a combustion chamber and this is emitted into the atmosphere as it is, it causes environmental pollution and is not 
desirable. In order to prevent this, the filter which consists of a porous ceramic etc. is prepared in a flueway, and when exhaust air 
passes this filter, the method of carrying out the uptake of the exhaust air particle is well learned from the former. In this case, if 
the alimentation of the exhaust air particle which carried out the uptake increases, since exhaust gas pressure will increase and it 
will have a bad influence on an engine performance, it is necessary to carry out combustion removal of the exhaust air particle 
which carried out the uptake at a heater periodically, and to perform ratoon-crop business of a filter. 

[0003] On the occasion of the ratoon-crop business of a filter, it is necessary to detect the alimentation of an exhaust air particle 
and to reproduce by making the time of the alimentation turning into the specified quantity into a reproduction stage. The method 
of detection of the alimentation of an exhaust air particle has a method (refer to JP,63-651 13,A) based on the differential pressure 
of the exhaust gas pressure of a filter upstream, and the exhaust gas pressure of this downstream, a method (refer to 
JP,63 -7 1 5 1 1 , A) based on [ supply air to a filter upstream by the air pump, and ] the exhaust gas pressure at this time, etc. 
[0004] 

[Problem(s) to be Solved by the Invention] However, it sets to the exhaust emission control device of such a conventional Diesel 
engine. Since a filter is infixed in the flueway of the vehicles lower part of the position distant from the engine main part to some 
extent, the exhaust-gas-pressure sensor which will be formed in the flueway near this filter order There is a possibility of 
damaging with a vehicles run center fly stone etc., and difficulty is in endurance, and it will be necessary to take about wiring even 
in the lower part of vehicles, and the wiring itself becomes long and it will cause aggravation of attachment workability, and the 
fall of reliability. 

[0005] Then, this invention aims at enabling it to judge the uptake state of an exhaust air particle uptake means, without forming 

sensors in the flueway near [ which is located in the vehicles lower part ] exhaust air particle uptake means order. 

[0006] 

[Means for Solving the Problem] The exhaust air particle uptake means which this invention is prepared in a flueway and carries 
out the uptake of the exhaust air particle under exhaust air in order to attain the aforementioned purpose, An exhaust air reflux 
means to flow back exhaust air of the upstream of the aforementioned exhaust air particle uptake means discharged by the engine 
in an inhalation-of-air system, An oxygen density detection means for it to be prepared in the flueway of the upstream of the 
aforementioned exhaust air particle uptake means, and to detect the oxygen density under exhaust air, The aforementioned exhaust 
air reflux means which this oxygen density detection means detects is considered as the composition which has a uptake state 
judgment means to judge the uptake state of the exhaust air particle to the aforementioned exhaust air particle uptake means based 
on the oxygen density in the state where exhaust air reflux is performed. 
[0007] 

[Function] According to the exhaust emission control device of the Diesel engine of such composition, in the state where exhaust 
air of the upstream of an exhaust air particle uptake means is flowing back in the inhalation-of-air system by the exhaust air reflux 
means, an oxygen density detection means detects the oxygen density under this exhaust air, and the uptake state of the exhaust air 
particle to an exhaust air particle uptake means is judged based on this detected oxygen density. Since the oxygen density which 
carried out [ above-mentioned ] detection changes according to the amount of exhaust air reflux and exhaust gas pressure changes 
with the amounts of the exhaust air particle by which the uptake of the change of the amount of exhaust air reflux is carried out to 
an exhaust air particle uptake means, it corresponds to the change of the amount of exhaust air particles by which a uptake is 
carried out. For this reason, a uptake state judgment means becomes possible [judging the uptake state of the exhaust air particle 
by which the uptake is carried out to the exhaust air particle uptake means based on the oxygen density which carried out / 
aforementioned / detection ]. 
[0008] 

[Example] Hereafter, the example of this invention is explained based on a drawing. 

[0009] Drawing 1 is the whole exhaust-emission-control-device block diagram of a Diesel engine showing the 1st example of this 
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invention. An exhaust manifold 3 and an inlet manifold 5 are connected to the engine main part 1 of this Diesel engine, 
respectively, an exhaust pipe 7 is connected to an exhaust manifold 3, and the inlet pipe 9 is connected to the inlet manifold 5, 
respectively. 

[0010] The exhaust air reflux pipe 1 1 as an exhaust air reflux means by which an exhaust manifold 3 and an inlet manifold 5 flow 
back the exhaust air discharged from the engine main part 1 in an inhalation-of-air system is connected. The exhaust air reflux 
control valve 1 3 which adjusts the amount of exhaust air reflux is formed in the exhaust air reflux pipe 1 1 . Opening- and-closing 
control of the exhaust air reflux control valve 1 3 is carried out by the control unit 1 5 including the uptake state judgment means 
which consists of microcomputers etc. A control unit 1 5 receives the input of each detecting signal of the control-lever sensor 1 9 
which adjusts the amount of fuel supply to the rotation sensor 17 and the engine main part 1 which detect the rotational frequency 
of the engine main part 1 , searches the amount Qth of exhaust air reflux set up beforehand with the engine rotational frequency Ne 
shown in drawing 2 , and control-lever opening C/L, and determines the amount of exhaust air reflux at that time. Here, the 
amount Qth of exhaust air reflux has increased, so that an engine rotational frequency is low and control-lever opening is small. 
Moreover, an engine rotational frequency is high, and the exhaust air reflux control valve 1 3 closes, and it is made for exhaust air 
reflux (EGR) operation to stop in a operating range (for it to be right-hand side [ Curve / A ] all over drawing) with large 
control-lever opening. 

[001 1] The filter 21 the adhesion uptake type as an exhaust air particle uptake means and filtration uptake type which carries out 
the uptake of the exhaust air particle contained during exhaust air to the part arranged at the vehicles lower part of an exhaust pipe 
7 is formed, and the exhaust muffler 23 is further formed in the downstream. The heater 25 is installed near the exhaust air 
entrance section of a filter 2 1 . A heater 25 is heated in response to the signal input from a control unit 1 5, carries out oxidization 
combustion of the exhaust air particle by which the uptake was carried out by this to the filter 21, and reproduces a filter 21 . 
[00 1 2] From a filter 2 1 , the oxygen sensor 27 as an oxygen density detection means which detects the oxygen density under 
exhaust air is formed in about three exhaust manifold of the exhaust pipe 7 of an exhaust air upstream, and the detecting signal of 
this oxygen sensor 27 is inputted into the aforementioned control unit 15. A control unit 15 is oxygen density 02th under exhaust 
air beforehand set up in the so-called clean state in the state where the uptake of the exhaust air particle is not carried out to a 
filter 21, by the engine rotational frequency Ne shown in drawing 3 , and control-lever opening C/L. Actual oxygen density 02r 
under exhaust air which the aforementioned oxygen sensor 27 detects is compared, the uptake state of the exhaust air particle to a 
filter 21 is judged, and reproduction time is judged. The oxygen density under exhaust air falls because the amount of exhaust air 
reflux which flows back in an inhalation-of-air system increases, and on the other hand, the increase of an exhaust air particle by 
which a uptake is carried out to a filter 2 1 raises exhaust gas pressure, and increases the amount of exhaust air reflux. For this 
reason, with the increase of an exhaust air particle by which a uptake is carried out to a filter 21, the oxygen density under exhaust 
air will fall and becomes possible [ judging the uptake state of an exhaust air particle according to this oxygen density ]. 
[0013] Next, it explains based on the flow chart which shows the control action of the control unit 15 in the exhaust emission 
control device of the Diesel engine constituted as mentioned above to drawing 4 . 

[0014] The engine rotational frequency Ne which the rotational frequency sensor 17 detected, and control-lever opening C/L 
which the control-lever sensor 19 detected are read, respectively (Step SI), and this read operational status judges based on 
drawing 2 for whether it is the field which performs exhaust air reflux (EGR) (Step S2). Oxygen density 02th in a state with the 
filter 2 1 clean when it is judged here that it is an EGR field (on the left of the curve A of drawing 5 ) corresponding to the 
operational status at drawing 3 to that time It searches (Step S3) and oxygen density 02r which an oxygen sensor 27 detects 
further is read (Step S4). 

[0015] Next, oxygen density 02th in which actual oxygen density 02r read the account of a top carried out [ aforementioned ] 
reference It judges whether it is smaller than the value which multiplied by the constant Kl (Step S5), and judges whether they 
are whether the amount of exhaust air reflux is over the specified quantity, and reproduction time that is,. Since the increase in the 
amount of exhaust air reflux originates in the amount of uptakes of the exhaust air particle to a filter 21 increasing, and exhaust 
gas pressure increasing, the increase in the amount of exhaust air reflux means increase of the amount of uptakes of the exhaust 
air particle to a filter 2 1 . for this reason, when it is judged as 02th xKl>02r and the amount of exhaust air reflux is over the 
specified quantity at the aforementioned step S5 It is judged as the reproduction time of a filter 21 noting that the amount of the 
exhaust air particle by which a uptake is carried out to a filter 2 1 is over the specified quantity, and a driving signal is outputted to 
a heater 25, a heater 25 is heated, oxidization combustion of the exhaust air particle by which the uptake is carried out is carried 
out, and a filter 2 1 is reproduced (Step S6). On the contrary, it ends noting that a uptake is not carried out so that the amount of 
the exhaust air particle by which a uptake is carried out to a filter 21 needs reproduction, when judged as 02th xKl <=02r. 
[0016] After reproduction of a filter 21 is drawing 3 to oxygen density 02th again. It searches (Step S7), oxygen density 02r 
which the oxygen sensor 27 detected further is read (Step S8), and oxygen density 02r is oxygen density 02th shortly. It judges 
whether it is smaller than the value which multiplied by the constant K2 (KKK2 <=1) (step S9). It returns to Step S6 and a filter 
LEGAL STATUS Degeneration period of the filter 21, and regeneration is carried outDof return exhaust gas is increased), it is dt 
many exhaust air particles by which the uptake is carried out to the filter 21 and reproduction is not enough, when judged as 02th 
xK2>02r here. On the contrary, in 02th xK2 <=02r, the exhaust air particle by which the uptake was carried out is ended noting 
that heating of a heater 25 is reproduced enough. 

[0017] In addition, the above-mentioned constant Kl is the thing smaller than a constant K2 set to 0.7-0.8, for example, after the 
amount of uptakes of the exhaust air particle in the first judgment (Step S5) becomes enough, it is made to be reproduced, and it 
corresponds to the state where made the constant K2 about into 0.9 to 0.95, and the amount of uptakes decreased by reproduction, 
in the judgment after reproduction (step S9). 
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[0018] Thus, in the above-mentioned example, based on the detection output of the oxygen sensor 27 prepared in the exhaust 
pipe 7, the state of the amount of uptakes of the exhaust air particle in a filter 2 1 is judged, and the reproduction stage of a filter 
2 1 is judged. Since endurance does not need to improve and it is not necessary to take about wiring even in the lower part of 
vehicles, the wiring itself becomes short, and attachment workability and reliability of the oxygen sensor 27 forjudging this 
reproduction stage improve — since it is attached in the exhaust pipe 7 of the part arranged in an about three-exhaust manifold 
engine room, there is no possibility of damaging with a vehicles run center fly stone etc.. 

[00191 Drawing 5 is the whole block diagram showing the 2nd example of this invention. When the amount of uptakes of the 
exhaust air particle to a filter 21 increases, the amount of exhaust air reflux increases with elevation of exhaust gas pressure and 
oxygen density 02r under exhaust air falls in connection with this further, this example always holds uniformly the amount of 
specified quantity closing ****** reflux for the exhaust air reflux control valve 13, and feeds back the opening of the exhaust air 
reflux control valve 1 3 at that time, and it is made to judge a uptake state according to the opening. The opening As of the exhaust 
air reflux control valve 13 in the state where the uptake of the exhaust air particle is not carried out to the filter 21 determined by 
the engine rotational frequency Ne shown in drawing 6 and control-lever opening C/L is beforehand set to the control unit 1 5 in 
this case. Other composition is the same as that of the 1st example of the above. 

[0020] The control action of such a control unit 15 is explained based on the flow chart of drawing 7 and drawing S . Here, SI 4 is 
the same as Step SI in the 1st example of the above to S4 from Step SI 1 . Oxygen density 02th searched with the following step 
SI 5 from drawing 3 Oxygen density 02r which the oxygen sensor 27 detected is compared. In [ of uptakes ] 02th >02r (i.e., the 
amount), it increases, the amount of exhaust air reflux increases, it follows on this, and oxygen density 02r under exhaust air is 
02th. When it falls, only the specified quantity closes the exhaust air reflux control valve 13 (Step SI 6), and the amount of 
exhaust air reflux is maintained to predetermined. At Step SI 7, it judges whether it is 02th <02r (Step SI 7), in 02th <02r, only 
the specified quantity opens the exhaust air reflux control valve 1 3 (Step S 1 8), and the amount of exhaust air reflux is maintained 
to predetermined. 

[0021] Thus, after carrying out opening-and-closing control of the exhaust air reflux control valve 13 that the amount of exhaust 
air reflux should always be uniformly maintained according to the oxygen density under exhaust air, the opening Ap of the exhaust 
air reflux control valve 13 at that time is read (Step SI 9). At the aforementioned step SI 7, when it is not 02th <02r that is, at the 
time of 02th =02r, it progresses to Step SI 9 as it is, and the opening Ap of the exhaust air reflux control valve 13 is read. Next, 
the opening As of the exhaust air reflux control valve 13 in the state without the amount of uptakes set up by aforementioned 
drawing 6 is read (Step S20), and it judges whether difference As-Ap of this opening As and the actual opening Ap read the 
account of before is larger than a constant Tl (Step S21). 

[0022] Here, at the time of As-Ap>Tl , since it leads to the amount of uptakes increasing, it operates a heater 25 that it will be 
shown that it is small, that is, there are many amounts of exhaust air reflux, an oxygen density is low, and the actual opening Ap 
has many amounts of closing of the exhaust air reflux control valve 13 compared with Opening As, and there are many amounts of 
closing of an exhaust air reflux valve, and it reproduces a filter 2 1 (Step S22). After reproduction repeats the control action from 
the aforementioned step SI 3 to Step S20 again, and performs it, and it judges shortly whether As-Ap is larger than a constant T2 
(T2<T1) using the constant T2 of a value smaller than a constant Tl (Step S23). Here, in As-Ap>T2, the actual opening Ap is 
small compared with Opening As, and since reproduction is not fully made, it reproduces by returning to Step S22. In 
As-Ap<=T2, it ends noting that the difference of actual Opening Ap and actual Opening As is small, oxidization combustion of an 
adhering exhaust air particle is made good and reproduction is performed to predetermined. 

[0023] the case of this 2nd example - the effect of the 1st operation of the above ~ in addition, the case where the amount of 
exhaust-air reflux increases - the exhaust-air reflux control valve 13 - specified-quantity closing and case it is reverse - 
specified-quantity **** - since it is made like and is making always maintain the amount of exhaust-air reflux uniformly, it can 
perform preventing aggravation of the operability by there being too many amounts of exhaust-air reflux etc. 
[0024] 

[Effect of the Invention] As explained above, according to this invention, judgment of the uptake state of the exhaust air particle 
by the exhaust air particle uptake means The oxygen density detection means for being made to carry out based on the oxygen 
density which the oxygen density detection means prepared in the flueway of an exhaust air upstream detects, and detecting this 
oxygen density from an exhaust air particle uptake means Since it can install in the flueway section in the engine room of an 
upstream from the exhaust air particle uptake means which will be arranged in the lower part of vehicles Since endurance of an 
oxygen density detection means does not need to improve and it does not need to take about wiring even in the lower part of 
vehicles, the wiring itself can become short and it can raise attachment workability and reliability - there is no possibility of 
damaging with scattering etc. during a vehicles run. 



[Translation done.] 
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